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We can define oligopoly as a market model type of imperfect competition, which is characterized by a small number of companies in the sector and by a relatively high degree of interdependence of their decisions. If the oligopolistic firm thinks about the change of price (or amount) of its production, it will take into account not only the reaction of the prospective purchasers, but also the response of the competing firms. The oligopolistic firm must take into account how, as a result of their choice, the competitors change the price (quantity) of their output. The reactions of that firm are affected not only by what the competitors are doing now, but also what the firm is expecting of them. Firms in oligopoly react not only with each other to the change the prices of production, but also to the change their quantity, quality, advertising, etc. for each of the competing firms. (Severová and Šrédl 2010a) . One of the behaviour models of oligopolistic companies is a duopoly. Depending on the indicator the duopolistic companies change, we differentiate the competition as output based or price based. An example of a duopolistic price based competition in an oligopolistic market is the Sweezy model, which is mentioned by the renowned economists in their publications, e.g. Frank (1995) , Varian (1995) , Samuelson and Nordhaus (2007) ; new views on the application of the model in an oligopolistic environment are described by Schiller (2004) .
It is necessary to say that new classical economists, e.g. George Stigler, worked to discredit these kinked demand models. Stigler in his work "The Literature of Economics: The Case of the Kinked Oligopoly Demand Curve" (1978) argues that the kinked demand models are not useful because the kinked demand analysis only suggests why prices remain stable and it does not describe the mechanism that establishes the kink and how the kink can reform once prices change.
However, the aim of the paper is not to describe the mechanism but to verify and explain the actual effects of the Sweezy oligopoly model and its eventual impact on the consumer demand and the structure of the food supply of chain stores. , to explain why prices in the oligopolistic environment markets usually remain stable, despite the frequent and significant changes in terms of costs" (Frank 1995) . When applying and analysing duopolistic models on food production examples, we usually assume that oligopolistic companies produce a homogenous product range, which they then offer for the same market price. "However, the product homogeneity is not at all typical for oligopolies. In P.M. Sweezy's model, the product of each company is similar, but not an exact substitute of the competing company's product" (Frank 1995) .
Let us assume that the Sweezy model has two companies offering differentiated (distinct) products, e.g. pork meat products, and the company expects that the competing company will not react to the increased market price, but will react to its decrease by decreasing its own price as well. Duopolistic behaviour in the Czech food market can be shown in two multinational retail chains like the Billa and Kaufland, and their pork meat products (for example, pork neck). Figure 1 shows two demand curves d 1 and d 2 . The first demand curve d 1 is based on the assumption that the competing company will not react to the price change (P) made by the first of the two duopolistic companies. The second demand curve d 2 is based on the assumption that the competing company will react to the price change of pork meat made by the first company. "Each demand curve has its own marginal revenue curve, as shown in Figure 1 " (Schiller 2004) . If the existing market price level of pork meat of the first company is P*, then with a price of P 1 > P*, the expected demand function will have a gentler gradient (demand has a bigger price flexibility) in terms of the competition's price P 2 = const., since even a slight increase of P 1 will cause a larger decrease of demand q 1 due to the loss of a large portion of buyers. But when lowering the price P 1 < P*, the pork meat demand function will have a steeper gradient (lower price flexibility), because the competing company will react to the decreased P 1 by decreasing its P 2 , so the number of gained buyers will be smaller than the number of the lost ones during the increase of P 1 . The following conditions apply (Mach 1999) :
"Sweezy explains these assumptions convincingly. If a certain company lowers its prices, it will take over the market shares of its rival companies until such a time that these companies react by adequately lowering their own prices. However, should any of these companies increase the price of their products, other rival companies, without having to do anything, may take over the market share just by maintaining their current prices" (Frank 1995) .
The result of competing companies behaving in such a manner is a kinked demand curve, which consists of two segments: the first segment (less elastic) represents the reaction of a rival company to the decrease of the pork meat price by the first company; the second segment (more elastic) represents the absent reaction of the rival company to the increase of the pork meat price by the first company (Severová and Šrédl 2010b) .
The kink of the demand curve AED is located at the point E. Due to the unusual shape of the demand curve, the marginal revenue curve (MR 1 , MR 2 ) is not continuous. "The space between the marginal revenue curve means that the marginal costs may substantially change without changing the level of the output for which revenue is maximized" (Frank 1995) . "Notice that this space only exists under the kink of the demand curve. It creates a cost cushion. If the marginal cost curve runs through the space in the marginal revenue curve, then a slight shift of the cost curve will not influence production decisions of the oligopolistic company. This means they do not have to decrease the output level, should Sweezy (1939) doi: 10.17221/355/2015-AGRICECON the costs increase slightly, or increase the level of output, should the costs decrease. This is why the output of oligopolistic companies does not change, neither does it change for a company in a competitive market, nor for a monopolistic company maximizing revenue" (Schiller 2004) . We are also interested in what amount of the pork meat production q will the company maximize its revenue. If we introduce a marginal cost curve MC into the graph, we will discover that the marginal revenue (MR) and marginal costs (MC) will not reach an equilibrium under any amount of the pork meat production (q).
"The cost cushion, represented by the space in the MR curve, will allow the oligopolistic company to maintain a given price for a longer period and to spend a larger amount on marketing (e.g. advertisements), when this need arises. In other words, the kinked demand curve means rigid prices" (Schiller 2004 ). We will assume the optimal amount of the pork meat production q is the output q*; if the company offers a larger amount of the produced pork meat than q*, then the growth of the company would be smaller than the growth of its costs and vice versa.
The Sweezy model of a duopoly with a kinked demand curve was created due to the need to explain the tendency of price rigidity, which occurred in some oligopolistic markets, e.g. in the case of food producers, but it does not explain how the prices themselves are determined. The oligopoly model with a kinked demand curve and discontinuous marginal revenue curve can also be used for analysing the oligopolistic market situations, where more than two companies exist in the market, e.g. the food supply chains.
Methodology
The methodology of the paper is based on a comparative analysis of the structure of commodities of chain stores in the Czech Republic in terms of the consumer demand and its change over time. The length of the time period is eight years from 2008 to 2015.
RESULTS
The food supply chains' fight for customers, who are increasingly price conscious, has led to the creation of private labels. The recent increase of the value added tax has also added to the renaissance of lower priced generic product brands. Due to the unrealistic increasing of prices in this model of the oligopolistic competition, food supply chains expand their product range in the agrarian sector, including the above-mentioned meat products, and sell them under their own private labels. They expect that the demand will increase for private label products, as they are cheaper (lower MC) than the original brands.
Analysis of pork meat prices in the CZ with an international comparison

Numbers of pigs in Czech agriculture
By the end of 2009, farmers in the Czech Republic kept the lowest number of pigs in more than 60 years. As of December 1st, there were 1.913 million animals; only in 1946 were there less. Farmers in 2009 lowered the number of pigs in the Czech Republic by more than 10%. The production of pork meat decreased at a similar pace as well. It reached 284 572 tons in 2009, which is a year-on-year decrease of 10.2% (CSO 2015) .
The production of pork meat in the Czech Republic continued to decrease for five years in a row. It was only in 2014 that it was possible to stop this drop and to increase production by less than one percent to 236 thousand tons. The result of this long standing trend was the decrease of self-sufficiency of the Czech Republic in pork to 53%, while other agricultural products reached values exceeding 80%. This has lately been reflected in the purchase prices of slaughter pigs, which have been the lowest in four years and are lower than the costs of the farmers. According to the data from the Agricultural Association, farmers are now selling slaughter pigs to the meat processing companies for prices that are more than by 2 Czech Crowns lower than their production costs. After banning the export of pork meat into the Russian Federation, the purchase prices in the Czech Republic also began to drop to a critical level of less than 30 CZK per kg (Kütner 2015) .
A number of pig-rearing farmers have begun to consider reducing or even closing their pig farms. However, the drop of the meat purchase prices has still not yet been overly registered by customers in the stores. The food supply chains often import meat from the neighbour countries (mainly Germany and Belgium), where the prices are similar to the Czech ones. The processed pork meat is being purchased from the farmers for 38 CZK per kg, which is six CZK less than in 2014. The purchase prices of meat are undergoing a deep crisis. This was partly caused by the decrease of prices in Germany, the trendsetter, and by the market situation. Low prices of doi: 10.17221/355/2015-AGRICECON the imported meat are caused by the highly subsidized farming abroad. According to the Agricultural Association of the Czech Republic, increasing the budget of the fund is a good way to go, even though it is not enough to stabilize the pig farming situation; however, it will contribute to lowering the losses of farmers (Urban 2015) .
Pork neck and its price
There is no need to introduce pork neck to meat lovers. When cooked with the bone, it keeps its shape and juiciness. Pork neck with bone can be baked in rosemary, garlic, mushrooms, beer, together with chilli peppers, etc.; it can also be filled or marinated.
A comparison of private label prices of pork neck has been made in sales points of the selected food supply chains during two time periods. The initial period of research began in early 2009 (when the economy was influenced by the worldwide recession) or the peak of the crisis in 2010. The following period for the comparative analysis was 2014, when the Czech economy began reviving (Figure 2) . Figure 3 shows certain price policy differences of the pork meat product offered by the food supply chains -pork neck with bone.
The food supply chain Globus, during the period of 2009-2010, even decreased its price from 89.90 CZK to 79.00 CZK at the end of 2010. In 2014, the price of the pork neck with bone stabilized at 99.00 CZK and remained so for the entire year, while the price of this commodity is practically the same as the price offered by the food supply chain Billa.
The Billa chain is supplied by the monitored commodity by the Czech company Vocílka and it most prominently shows the trends described in the Sweezy model. As the sales price of this commodity was fixed to 99.90 CZK for the entire monitored period of 2014-2015, it is obvious that the price of the pork neck with bone did not change, i.e. the company did not react to the price changes of its competition (Figure 4) . However, on the other hand, this price was the highest. (Figure 4) . However, this changed in the second half of 2015, when the price dropped to a stable 78.90 CZK. This was caused by the international connection of the K-Purland products, as the meat processing plant in Modletice near Prague also processes meat for the sales points in Germany (600 department stores) and in Slovakia. Here we can see a much greater influence of the price drops of pork meat in Europe due to the increased offers caused by the export embargo of meat into the Russian Federation.
Th e Tesco, a food supply chain with the British capital, also uses discount sales; however, the basic price of its private label pork neck was 79.90 CZK, the same as in the Kaufl and in 2015. Unlike the Kaufl and, the Tesco increased its basic price to 84.90 CZK in 2015 ( Figure 5 ). In the case of the Kaufl and, the infl uence of its own production plant is visible in the price of the product. It is possible to say that even though the prices of input materials during the monitored period changed (fuel, breeding, etc.), the prices of the commodities off ered did not change in relation to the price reactions of the rival companies. Th ey show a certain rigidity (best seen in the Billa), but, at the same time, they are distinct, due to the various trade costs of the companies. "Th e elasticity of price in demand of agri-products is generally low, though diff erent in the particular products" (Bielik and Šajbidorová 2009 ).
Number of food products offered under private labels of retail chains
For example, the Ahold company has placed more than 1000 new private label products (Euro Shopper and Albert Quality) on the shelves of its Albert stores. In early 2008, it only offered 550 private label products in its Albert and Hypernova stores; the Euro Shopper offers the lowest prices, and the Albert Quality is a label promising high quality products. During the current economic situation, it is possible to see the increased interest in the range of the Ahold private label products, which, in terms of the price-quality ratio, represent a good alternative to so-called brand name products. According to the sellers, the customers are most interested in the commodity food items, i.e. milk, oil, rice and flour. The largest share of private label products is in the meat category, where it reaches an 80% share in comparison to other products.
The food supply chain Kaufland, a part of the Schwarz family company, is currently offering more than 1500 products through its K-Classic private label, where it guarantees the controlled quality for discount prices. It offers, for example, 35 types of cheese and other cheese specialities. Meat products are offered by this chain under the K-Purland private label.
In connection with higher VAT rates as of January 2012, the Billa decided to maintain the prices of its Clever product range at the same levels as the previous year. The Clever is represented in the Billa product range with more than 500 food and non-food products; a more intense communication about the prices of this product range is currently considered to be a competitive advantage.
At present, the Tesco supply chain is off ering 648 products under the Tesco Value label (this product range has existed since 2001 and it includes the most popular daily consumed items) and nearly 1900 Tesco Standard products (introduced in 2002), which off er the brand name quality, but for prices lower by 15%. Each year, their amounts increase by roughly one third, and the private label products currently represent nearly 25% of the entire food range in the Tesco Stores ČR. 
Offer of the retail chain private labels among the offered products in 2010
The share of the in-house private labels of the retail chains started to stagnate in 2009, when people did not yet register the financial crisis in their wallets. They were rather used to discount sales of the standard brand name products. We understand the main reason for this to be the offers of the brand name products for promotional prices, which steadily increased in number and became a competitive tool for the chains. The shift back to cheaper products under private labels began in 2010, when their share in the domestic market increased slightly from 23.3 to 25.2%.
In 2010, the private labels of retail chains had already gained a one-quarter domestic market share. In 2005, the share of in-house private labels had reached 18.2%, but in 2009 it was already 23.3%, as we can see in the annual report of the Private Label Manufacturers Association (Figure 6 ).
The largest representation of private labels in the Czech Republic could be seen in the toilet paper and hygienic tissue products, where every second product was sold under the chain's own private label. A high share could also be registered by the pet food (51.4%) and frozen foods and ice-creams (41.6%). Milk beverages showed the largest market share growth.
However, alcoholic beverages are fairly immune to the pressure of private labels (a mere 11% share). A relatively small, approximately one-fifth share is represented by skin care products, oral hygiene and confectionary products. The chains also see space for a further growth of their private labels because, e.g. in the Netherlands these represent a 40% share, and more than one third share in Germany (2010).
The current share of private labels among offered products in retail chains in the Czech market
In the modern market economy where the supply exceeds demand, the importance of the "consumer's behaviour in the market analysis" continuously increases (Šrédl et al. 2013) . Czech consumers' trust in private labels has increased recently. The average share of the private label food products and other types of products sold in the retail chains has exceeded the 30% mark for the first time in the Czech Republic. While four years ago the private labels of retail chains had only a 25% share of the goods sold in the Czech Republic, in 2013 this share was already 31%. These statistics are based on the information contained in the annual report of the Private Label Manufacturers Association (PLMA). The largest amounts of the private label products are currently sold in Switzerland (53%) and Spain (51%). In the Great Britain, Portugal, Germany, Belgium and Austria, the private label products represent four out of every ten products offered in stores. The largest European share increases of this type of products in 2013 were registered in Sweden, Finland, Poland and Slovakia (PLMA 2014) . This is positive news for retailers, even though the Czech Republic is still behind the neighbouring countries in terms of the private label revenue share and the expense share of households. On the other hand, not a single monitored country comes close to the purchase share of the promotionally priced brand name products as in the Czech Republic. The high- (Figure 7 ). Retail chains offer hundreds, if not more than a thousand, private label items. The Tesco and Billa have registered similar sales as in the previous year. According to the Tesco spokesperson, the private label revenues represented roughly one third share and no significant change could be seen compared to the previous year. For the Billa, this amounted to a 14.9% share, also similar to the previous year's sales. The Makro and Globus stores registered an increase; the Makro sales increased by nearly 16% and the Globus by 5% (Figure 8 ) (Kütner 2013) .
The Globus registered an increased demand for the basic food items in the range of fresh and nonperishable foods. Also according to its marketing director, Libor Tomáš, the Czech Republic still belongs among the countries with a rather low share of private labels. When compared to the Globus in Germany, the share of private labels in the Czech Globus is lower, and, even after three years, it is still in its growth phase.
The Lidl will also "invest" in its private labels, as its business concept is based on private label products. Private label products represent 80% of the chain's product range, which it constantly modifies and expands. It intends to carry on in this manner also in the future. In the previous year, the Lidl added the Biotrend label to its product range, offering organic fruit and vegetables.
As stated by the Incoma Shopping Monitor by the Incoma GfK, Czech consumers are losing interest in products produced for the private labels of retail chains. Only 15% of the respondents stated that they regularly buy them; this is the lowest percentage since the beginning of this survey in 2007.
They stated that the reason for losing interest is the fast growing share of the brand name products sold for promotional prices, which, in the Czech Republic, is estimated to near 50% of purchases made in the Czech retail chains. Prices of the brand name products are often similar to the private label products, which then lose one of their key competitive advantages. The increasing popularity of the promotionally priced products causes the interest in the retail chain private labels to decrease, as they are considered cheap by most customers.
DISCUSSION
Verifying the feasibility of the Sweezy model
The conclusion resulting from the stated model (Figure 1 ) is that changes of the company costs caused by the increase of the input material prices do not change the prices of products (in our case, of the pork neck) and this is what defines price rigidity in the oligopolistic markets according to the Sweezy model.
Because a majority of agricultural primary producers were suffering from the long-term financial losses, this resulted in a significant reduction of agricultural production, finally leading to the decrease of the pig, cattle, sheep and other animal numbers. This caused the prices of the agricultural product processing companies to increase, who then had to reflect these price increases into the prices for their customers (retail chains). The increase of fuel prices by nearly one third also significantly increased the cost of transport for these commodities. Private labels are also suitable for producers due to the purchase of large volumes; usually a single company produces for the entire chain (including stores abroad), and they usually have a uniform inexpensive package. However, some producers warn that the retail chains often require the lowest prices, possibly negatively influencing the quality. Food supply chains are primarily focused on selling products to standard consumers; this is why it is necessary to take into account that currently two thirds of the employed population in the Czech Republic receives less than the average income. This is why it is not possible to reflect the increased purchase prices into consumer prices without decreasing sales of such products. At the beginning of the recession, mainly people with the lower education and income, but also seniors, registered their influence on the purchase of food items. At present, nearly all customer groups register it, including university students and the households from the higher income groups.
Domestic retail chains are faced with a difficult problem. Their customers are more and more careful with their money, but also more of them are focusing on the product quality and refusing to purchase the cheapest items available. This is why the supermarkets are trying to improve the reputation of their "price warriors", i.e. the cheapest private label products of the chain, by refurbishing them.
"Nearly one quarter of the respondents state that the increase of food related expenses represents the highest share of the household expense growth. This forces Czech people to manage their food better and to purchase lower quality, but cheaper products" (Provident Financial 2014) This was determined by a survey for the Provident Financial, conducted in January 2014 by the You-Gov research agency among 4000 customers in the Czech Republic. Sixty percent of consumers are reacting to such a situation by managing their food better and throwing less out. Nearly half of the respondents, however, buy cheaper food.
Improving the image of private labels
Supermarkets are seeing the efforts of people to save money, which is leading to a steady decrease of the food sales. They are trying to reverse this trend by, for example, improving the image of the private labels, which, until recently, were focused primarily on low prices. But now they must also think of how to sell their products with the best marketing possible.
For example, the Ahold, the operator of the Albert supermarkets and hypermarkets, introduced a new private label in January 2014 called the Basic, which during the following years should replace the cheapest Ahold products sold under the label Euro Shopper. The difference in the new label when compared to the Euro Shopper label is a better quality product for a low price (e.g. potato dumplings containing a higher share of potato flakes), a wider product range (more traditional products from other countries) and products labelled Vím, co jím (I know what I am eating), which targets the consumers conscious about the amounts of salt or trans fats. The survey states that 20% of consumers regularly purchase private labels, which represents a year-on-year increase of 5%. However, the consumers do not want to just save money; they are looking for the right price, which explains why the Ahold created its cheapest label (Špačková 2014) .
The Billa is also trying to expand its offer of private labels and plans to find more domestic suppliers, mainly for their Naše Bio label (Our Organic Products), which is gaining popularity among the with people living a healthy lifestyle. The Tesco is expanding its product range of all its private labels, not limiting expansion to its cheapest Tesco Value label.
Exporting private label products
Czech food producers exported in 2013 through the Lidl discount retailer, under its private label, goods amounting to 4our billion Czech Crowns, a year-on-year increase of 900 million Crowns. The discount retailer made it possible for the products from companies like the Krahulík, Kostelecké uzeniny, Veseta, Alimpex -maso, Delimax and Mlékárny Čejetičky to get into foreign stores.
Export is the best possible appreciation of the quality of private label meat products. The high quality of meat from the Kaufland's own meat processing plant in Modletice is also demonstrated by the fact that the plant not only prepares meat for the Czech Republic, but it also exports meat to Slovakia and Germany. Meat from the Modletice plant supplies nearly 50 retail stores and more than 600 Kaufland stores in Germany. About 250 products are processed for export in the Modletice plant. Exporting goods to Slovakia and Germany is not a new endeavour. 
CONCLUSION
Experts estimate that the share of private labels will continue growing. The Czech Republic lags behind many European countries in this aspect. However, the increasing growth of the economy may be visible in the revenue of retail chains in 2015. If the condition of the economy significantly positively influences the income of the citizens, unemployment and the general economic environment, the behaviour of Czech consumers may significantly change. This has been confirmed by the latest survey conducted by the Incoma GfK. The worries regarding economic uncertainty influence the purchase of food and drugstore goods for the households by up to 80%, one year ago, 60% of households acknowledged this influence, in 2009, it was a mere one third. This is why people may buy more private labels from the retail chains, which are cheaper than the classic brand name goods. It is possible that they may turn more to the discount retailers. It may not be because they have significantly lower prices, but because they offer a rather small basket of goods, so the households seemingly consume less.
We are following a strong consumer behaviour trend, which began about four years ago. Customers think much more about their purchases and they are looking for the lowest market prices. Currently, the quality of goods offered for an adequate price is important to the consumer, and this is what the discount retailer labels offer. A remaining problem is the purchases of consumers in locations without the retail chains and with insufficient transport services.
